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DA  Priority*  1A 

A  TEST  COMPARING  THE  IQ5m*  GAR  PUDGE,  TUSK* 

AMD  THE  10$m  CAREtlDQB,  H8UE13  UNDER  WINT^t 
ARCTIC  CONDITIONS  AT  FORT  GHORCULL.  MANITOBA* 

CAMADU 

FIRST  REPORT  ON  ffiQJECT  MO.  IA1-1536 
IU3RD  REPORT  ON  PROJECT  NO.  lB5-4il01 


DATES  OF  TEST*  13  February  to  22  February  l?fo 


OBJECT  ^ 

To  compare  the  accuracy  and  Ignition  characteriotics  of  the  T1192L2  and 
T1 81*113  rounds  under  winter  arctic  conditions. 

SUMMARY 

The  two  types  of  subject  rounds  were  tested  for  accuracy  at  1000  yards 
and  1500  yards  at  temperatures  down  to  -26°F  with  satisfactory  results*  The 
TI8L1EI3  round  was  observed  to  have  several  materiel  defects  which  could  restrict 
its  use  at  low  temperatures* 


CONCLUSIONS 


It  is  concluded  that  the  accuracy  of  the  10*>m»  Cartridge,  T119EL2  is  satis* 
factory  at  1000  yards  at  temperature*  down  to  -26°F.  It  is  concluded  that  the 
accuracy  of  'die  10 5mm  Cartridge  T18USL3  is  satisfactory  at  1000  yards,  and  1500 
yards  at  temperatures  down  to  -20°F*  Die  durability  of  the  positioning  ring  and 
the  liner  on  the  T18USL3  round  is  unsatisfactory* 


RECOl-aiENDATIOHS 


It  is  recommended  that  the  accuracy  of  the  105mm  Cartridge,  T1192L2  be  oon- 
sidored  satisfactory  at  1000  yards  at  temperatures  down  to  -26°F  and  that  the 
accuracy  of  the  105mm  Cartridge,  T18UE13  be  considered  satisfactory  at  ranges  of 
1000  and  1500  yards  at  temperatures  down  to  -20°F*  It  is  recommended  that  improve¬ 
ments  be  made  in  the  liner  and  positioning  ring  used  on  tho  H8UE13  cartridge  in 
order  to  enable  them  to  withstand  normal  pjpocedires  lpj/  temperatures « 
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A.  DISCUSSION  $ 

Extensive  teats  have  bean  con  due  tad  on  both  the  H19EL2  and  the  BL8UEL3 
rounds  at  Aberdeen  Proving  Ground  with  r  espect  to  accuracy*  The  majority  of  these 
tests  have  been  conducted  in  the  70°  temperature  range  and  both  rounds  appeared  to 
have  satisfactory  accuracy  characteristics*  It  was  desired  to  investigate  these 
two  rounds  under  winter  arctic  conditions  in  order  to  determine,  If  any,  the  effect 
of  this  particular  type  of  environment  on  the  velocity  and  stability  of  both  types 
of  rounds. 

The  TH9EL1  round  differs  from  the  T119HL2  round  in  that  the  H19E12  round 
has  a  oounterbore  on  the  base  end  of  the  cartridge  case  to  aoootaodate  the  hr— te 
on  the  M2 7  rifle*  In  previous  tests  at  Aberdeen  Proving  Ground,  It  was  discovered 
that  the  mechanism  driving  the  fins  outward  on  the  R19EU  round  would  not  function 
properly  at  -1*0 ’Vi  This  resulted  in  a  very  erratic  flight  of  the  projectile*  To 
combat  this  deficiency,  the  rounds  were  modified  by  Increasing  the  clearance  be¬ 
tween  the  piston  and  the  piston  stop  interference  ring  and  reducing  the  shear  ring 
crocs— sectional  area*  This  modified  TH9HL2  round  was  the  type  used  for  the  teste 
included  in  this  report* 

The  Tlfili  type  round  was  originally  developed  for  the  105am,  M27  rifle* 
However,  in  the  early  part  of  195>2,  the  H?0  type  rifle  was  developed  which  had  the 
1-127  tube  and  a  smaller  chamber  similar  to  that  of  a  previous  rifle,  the  TL36*  When 
the  H81*  type  projectiles  first  employing  an  end  plate  were  used  in  the  M27  rifle, 
they  became  known  as  the  Tl81*E5}  in  the  T170  rifle,  as  the  H81*IS6*  Later  both  the 
M2 7  and  the  TL70  rifles  were  oounterbored  at  the  origin  of  the  rifling  to  permit 
the  use  of  the  T119  type  of  pro  joc tile*  The  n81*  type  rounds  which  were  used  in 
the  oounterbored  M27  and  T170  rifles  became  known  as  the  1181*E13  and  the  Tl81*KL2 
respectively* 

The  T119  type  round  which  has  folding  fins  was  developed  by  the  Firestone 
Tire  and  Rubber  Company  for  use  in  a  smoothbore  tube*  The  smoothbore  tube  was  dis¬ 
carded  and  through  successive  modifications  the  round  was  developed  for  use  in  the 
oounterbored  M27  rifle  and  the  oounterbored  1170  riflo  which  is  designated  as  the 
T170EL  and  is  used  in  the  BAT  system*  The  round  when  used  in  the  M27  rifle  is 
known  as  the  1119 EL 2  and  as  the  T119EL1  when  used  in  the  T170EL  rifle* 

B.  REFERENCES 

1*  Authority  for  test  (copy  attached  as  appendix  A) 

a.  Letter  file  00  1*00.112/2772,  APG  1*00.112/11*96,  dated  25  August  1953 
Subject*  ” Proposed  Ordnance  Environmental  Tests  Winter  1953-51*,  Fort  Churchill, 
Manitoba,  Canada,  and  Flin  Flon,  Canada”. 

2*  Technical  References 

a.  Development  and  Proof  Services  Firing  Record  No.  P55U21* 

b.  Progress  Reports  of  Firestone  Tire  and  Piubber  Company  on  Battalion 
Anti-tank  Project,  Ordnance  Department  Project  No.  TA1-15U0  (Ammunition),  TSl*-l*020 
(Weapons  and  Accessories) 
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c.  Frankfort!  Arsenal  Report  -  Status  reports  on  Battalion  Anti-tank 
Weapons  and  Ammunition,  Projeot  TS4-4020,  TA1-1540,  and  TA1-1536  . 

11  DESCRIPTION  CP  MATERIEL 

A.  105mm  CARTRIDGE,  HEAT ,  T119E12 

The  Cartridge,  HEAT,  T119E12  is  a  non-rotated  round  whioh  obtains  its  stabil¬ 
ity  from  six  aluminum  folding  fins.  Upon  ignition,  the  fins  are  forced  into  their 
normal  flight  position  by  a  piston  operated  by  the  propelling  gases.  Thie  piston  is 
located  in  the  rear  of  the  round  and  operated  on  a  pressure  differential  basis  which 
prevents  actuation  of  the  piston  until  the  round  has  cleared  the  tube.  The  piston 
is  held  in  ite  final  position  by  a  knurled  interference  ring  vhich  in  turn  Keeps 
the  fins  in  their  flight  position.  This  round  employs  a  conventional  crimp  at  the 
mouth  of  the  cartridge  case  and  uses  a  polyethlene  and  rayon  liner.  The  propellant 
is  placed  in  the  round  by  means  of  a  plug  which  screws  into  the  b«6e  of  the  cartridge 
case  . 


B .  105mm  CARTRIDGE,  HEAT,  T184E13 

The  105mm  cartridge,  HSAT,  T1B4E13  is  also  a  non-rotated  round  which  obtains 
its  stability  through  the  use  of  six  fixed  aluminum  fins  which  h»vo  an  outer  diameter 
slightly  les3  than  the  caliber  diameter.  These  fins  have  an  end  plate  and  are  con¬ 
nected  to  the  projectile  by  Mans  of  a  boom  which  also  contains  the  ignition  cartridge. 
The  projectile  is  held  to  tho  case  by  the  rimer  head  which  is  screwed  into  a  re¬ 
tainer  attached  to  the  case.  The  debulleting  force  is  obtained  by  shearing  the  neck 
of  tho  retainer.  The  round  i3  held  at  tho  mouth  of  the  case  by  a  plastio  posi¬ 
tioning  ring  and  it  has  an  external  nitrocellulose  liner. 

Ill  DETAILS  OF  TEST 

A.  PROCEDURE 

1.  An  accuracy  pattern  was  fired  at  a  1000  yard  and  a  1500  yard  range  with 
eaoh  type  of  ammunition.  The  procedure  used  was  similar  to  that  desoribed  in  the 
Ordnance  Proof  Manual  for  accuracy  firing. 

2.  The  complete  program  was  fired  with  the  weapon  mounted  on  the  truck, 
1/4-ton,  M38,  with  tho  gunner  sitting  in  tho  truck  beside  the  gun  in  his  normal 
firing  position.  The  stability  of  the  mount  on  the  sncw  covered  terrain  was  excel¬ 
lent.  All  velocity  measurement s  were  made  with  sky  screens  placed  approximately  100 
and  140  feet  from  the  muzzle  respectively .  Tho  Potter  counter  chronograph  and  the 
sky  soreens  used  an  145  portable  generator  as  a  power  source . 

3.  The  ammunition  was  removed  from  the  boxcar  and  olaced  on  sleds.  The 
sleds  were  then  towed  by  a  tracklayin0  vehicle  to  the  firing  position  which  was  a 
distance  of  approximately  10  milos,  7  of  v-hich  as  over  unprepared  roads.  The  am¬ 
munition  crates  were  then  stacked  in  the  open  for  a  period  ranging  up  to  two  weeks 
before  firing.  The  weather  conditions  during  this  storage  period  may  be  found  in 
Appendix  D  . 

4.  All  ammunition  was  inspected  before  firing  and  appropriate  observations 
were  iito o  . 
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B.  RESULTS 

1.  The  results  of  the  test  ere  as  follows, 


iS"  ^LIT 


Range 


'  Range  Ren6°  RanC® 


16 

16 

18 

15 

0 

7 

0 

1 

.333 

.456 

.387 

.5  73 

.257 

.305 

.453 

.401 

Lost 

154  8 

1519 

1516 

37 

41 

39 

Humber  of  rounds  fired  in  accuracy 
pattern  not  including  conditioning 
rounds  . 

Number  of  rounds  which  missed  target 
in  accuracy  pattern  not  including 
conditioning  rounds. 

Probable  Error* 

Vertical  (MILS) 

Lateral  (NILS) 

Average  Velocity  (FPS) 

Maximum  Velocity  Dispersion  Between 

(ThSl  figures  -  not  corrected  for  velocity. 

•note,  These  ngur  TU9E12  cartridge 

2.  No  velocity  data  w”  o^^^MSd^or  velocity  measurements  were 
at  the  1008  yard  range  ooccuso  th  -  j 

not  functioning  properly.  .  the  liner  was 

,  nr  .-he  40  rounds  of  T18421  3  ammunition  bridge  case  on  four 

.  ,  on*U  oflhese  rounds  and  had  fallen  the  propellant 

8  6 d o it ioni°h° r in&s^w.r.^cr so  hed  four  (4)  wr.  ■«»*«-. 

lo  spill  out.  Sixteen  -o  tfl.r  turning  fl»  of  one 

4.  til  of  the  T 194 El 3  rounds  prduceu  mu. 

Wlf  to  two  feet  in  len6th.  condition  efter  f trine. 

5.  All  cartridge  ceres  end  pri™r'  ”°r obeerved  throu6h  «  X  scope.  All 

h  ^  “rrl”d  E°  C°"' 

dltl0n'  e  .  features  to  which  therms  were  suh.eot,  while  ir.  store,  et  th. 

firing  position  may  be  found  in  APPan 

c.  OESEOTfildNS  th0  int  th.t  they  could 

,  I,  shattered  oosltionlne  rin6s  were  *-6  _  ,  stiU  inteot 

w'-ich  had  broken  off  an  * 

No.  A9C306,  Appendix  t  • 
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2.  The  oraoked  liners  were  still  adhered  to  the  oase  and  no  pieces  had 
fallen  off.  Four  rounds  had  a  liner  whioh  had  cracked  and  had  fallen  completely 
away  from  the  oase  allowing  the  propellant  to  spill  out  of  the  oase  perforations; 
however,  oare  was  taken  when  the  rounds  were  handled  prior  to  firing  and  very 
little  propellant  was  lost. 

S.  The  faulty  liners  and  positioning  rings  did  not  appear  to  affeot  the 
performance  of  the  round.  Special  attention  was  given  to  these  rounds  in  order 
to  minimise  the  effect  of  the  defeotive  parts,  but  under  field  conditions,  the  poor 
durability  of  the  liners  and  conditioning  rings  oould  affect  the  round  performance. 


4.  The  transportation  of  the  ammunition  on  sleds  for  a  distanoe  of  10 
miles  subjeoted  the  rounds  to  considerable  jolting  and  bumping  whioh  oould  have 
influenced  the  malfunctions  of  the  T1B4E13  liners  and  positioning  rings. 


6.  It  was  not  possible  to  fire  the  accuracy  groups  at  the  same  range  on 
the  same  day  as  requested  in  the  test  plan  because  the  conditions  under  whioh  the 
tests  were  oonduoted  slowed  firing  and  preparation  procedures  considerably  in  com¬ 
parison  to  tests  conducted  under  temperate  conditions. 

6.  The  firing  handle  on  the  M27  rifle  was  somewhat  small  for  use  with 
the  arctic  mitt.  The  gunner  reported  that  the  tight  fit  within  the  firing  handle 
had  a  tendenoy  to  move  the  gun  off  of  the  aiming  point  in  the  event  the  gun  was 
sighted  before  the  firing  handle  was  grasped.  See  APG  Photograph  A96304,  Appendix  F. 

7.  The  seven  rounds  whioh  missed  the  target  while  firing  the  T119E12  round 
at  a  1608  yard  range  tend  to  make  the  probable  error  figures  questionable.  For  this 
reason,  no  conclusions  have  been  made  on  this  round  at  this  range.  The  reason  for 
seven  rounds  missing  the  target  is  not  known.  All  rounds  passed  over  the  target 
and  for  that  reason  the  elevation  of  the  tube  as  well  as  the  method  for  laying  the 
weapon  were  very  carefully  oheoked  after  two  rounds  had  passed  over  the  target. 

Ho  disorepanoie#  were  noted. 

8,  The  use  of  sky  screens  for  taking  velooity  data  is  extremely  advan¬ 
tageous  in  the  arctic.  It  eliminated  the  use  of  the  magnet iier  which  required  con¬ 
stant  protection  to  prevent  snow  from  shorting  out  the  electrical  circuit.  It  also 
eliminated  the  use  of  velooity  ooils  which  are  difficult  to  manipulate  while  wear¬ 
ing  arotio  gear. 

9,  It  was  found  that  all  ammunition  handling  procedures  oould  be  easily 
accomplished  while  the  crew  was  wearing  arotic  clothing. 


10,  The  raurtle  after  burning  flame  of  the  T184E13  round  did  not  endanger 
or  hamper  the  operation  of  the  gunner. 

IV.  CONCLUSIONS 


It  is  concluded  that: 

A.  The  acouraoy  of  the  105mra  Cartridge,  HEAT,  T119E12  is  satisfactory  at 
a  range  of  1000  yards  at  temperatures  down  to  -26°F, 

l. 
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B.  The  aoouraoy  of  the  106ram  Cartridge,  HEAT,  T184E13  is  satisfactory  at 
ranges  of  1000  and  1500  yards  at  temperatures  down  to  -20°F, 

C.  The  "velocity  oharaoteristios  of  both  rounds  are  satisfactory  down  to 
temporatures  of  -20°P, 

D.  The  durability  of  the  liner  and  poeitioning  ring  used  in  the  T184B15 
oartridge  is  unsatisfactory  when  subjected  to  normal  ammunition  handling  proce¬ 
dures  at  temperatures  as  low  as  -26°P. 

V.  RECOMMENDATIONS 

It  is  reoommanded  thats 

A.  The  aoouraoy  of  the  105mm  Cartridge,  T119E12  be  considered  satisfactory 
at  a  1000  yard  range  and  temperatures  down  to  -26°P. 

Bo  The  aoouraoy  of  the  105mm  Cartridge,  HEAT,  T184E13  be  considered  satis¬ 
factory  at  ranges  of  1000  and  1600  yards  at  temperatures  down  to  -20°F. 

C.  A  liner  and  positioning  ring  be  developed  for  the  T184E13  round  that 
will  withstand  rough  handling  at  low  temperatures  without  failures. 


r-A*V’^ 
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SUBMITTED  BY: 


vA  .  V 


B.  S.  GOODWIN 

Chief,  Arms  k  Ammunition  Division 
Development  and  Proof  Servioea 


APPROVED  BY: 


T.  P.  COLLERAN 
Director 

Development  and  Proof  Servioea 


PREPARED  BY « 


iA  (—  ■  !■'-*;&  £  -si  A / 

R.  Eo  EHGELRARDT 
Projsot  Engineer 
Southwest  Reaearoh  Institute 


REVIEWED  BY  t 


/-(•  '•  A _ 

A.  B.  DUKE 
Lt  Col,  Ord  Corps 
Chief,  Clim&tio  Test  Division 
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CORRESPONDENCE 


Letter,  file  00  400.112/2772, 
dated  26  August  1953. 


APO  400.112/1496 


I' 


ALL  COMMUNICATIONS  SHOULD  BE  ACCOMPANIED  BY  CARBON  COPY  AND  ADDRESSED  TO 


EMSteward/es/66211 


WAR  DEPARTMENT 

To  Insura  Prompt  OFFICE  OF  THE  CHIEF  OF  ORDNANCE 

Attention  in  Replying  WASHINGTON,  D.  C. 

Refer  to  t 
00  400.112/2772 

APO  400.112/1496  26  August  1963 

ATTENTION  OFj 
ORDTB 


SUBJECT  i  Proposed  Ordnance  Environmental  Tests  Winter  1963-64, 
Fort  Churohill,  Manitoba,  Canada,  and  *'lin  Flon, Canada 

T0«  Commanding  General 

Aberdeen  Proving  Ground 
Maryland 

^ubjeot  program  has  been  approved  by  the  Assistant  Chief  of 
Staff,  0-4. 

BY  COMMAND  OF  MAJOR  GENERAL  FORD ! 


/%/  N  .  L.  KLEIN 
Assistant 


COPY 


* 

--U. 
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CLIMATIC  TEST  DIVISION 
DEVELCFHENT  ADD  PROOF  SERVICES 
ABERDEEN  PR  WING  GROUND 
MARTIAN) 

XSBLEIAfi 

■ET.aitgt«  Winter  Teet  Comparing  105aa  Shell,  T184H3  and  105am  Shell,  T119E12  at 
Fort  Churchill,  Manitoba,  Canada. 

Project  No.  i  let  Report  on  Project  TA1-1536 
143rd  Report  on  Project  TB5-1401 

Projeot  Engineer i  R.  S.  Engelhardt  Priority!  IA 

Authority i  Letter  dated  25  August  1953  00  400.112/2772,  APG  400.112/1496 

Object  of  Teet i 

To  ooapare  the  aoouracy  and  Ignition  characterletlce  of  the  eubject  round* 
under  arotlo  conditions. 

Baobgroundi 

The  184E13  cartridge  has  been  etendardleed  and  is  in  production.  It  has 
had  Halted  firing  at  -40°F  and  no  resulting  deficiencies  hare  been  noted. 

The  Til 9E12  cartridge  Is  also  In  the  Halted  production  stage;  however,  recent 
firings  at  -40°F  at  Aberdeen  Proving  Ground  with  the  TH9K11  cartridge  which  Is 
very  similar  to  the  T119E12,  resulted  In  a  malfunction  In  the  mechanise  which 
drives  the  fins  outward.  As  a  result  of  these  teste,  the  olearanc*  between  the 
piston  and  the  piston  stop  interference  ring  has  been  increased  and  the  shear 
ring  cross -sectional  area  has  been  reduced.  The  modified  rounds  have  yet  to  be 
proof  fired  by  Aberdeen  Proving  Ground  but  these  changes  are  expected  to  correct 
any  cold  weather  deficiencies  of  the  round. 

Description  of  Materiel i 

The  105am  Shell,  T184E13  is  a  HEAT  round  having  six  fixed  fine  with  an  end 
plate.  The  fins  are  connected  to  the  projectile  by  aeans  of  a  boon  which  also 
contains  the  Ignition  cartridge.  The  projeotile  is  supported  at  the  south  of  the 
case  by  a  positioning  ring. 

The  105am  Shell,  T119E12  is  a  HEAT  round  which  has  elx  folding  fins.  Upon 
ignition  the  fins  are  pushed  into  their  normal  flight  position  by  a  gas  operated 
piston  contained  in  the  round.  However,  this  piston  operates  on  a  pressure  dif¬ 
ferential  basis  and  la  held  in  the  original  position  until  the  round  is  free  of 
the  tube,  thus  preventing  an  attempt  of  the  fins  to  open  while  the  round  is  still 
in  the  tube.  The  only  difference  between  this  round  and  the  106aa  Shell,  T119K11 , 
is  a  counterbore  on  the  base  end  of  the  T119E12  cartridge  case. 

Detailed  Teet  Procedure! 

I.  Positioning  of  Rifle 


■  ,  l  ‘it  \<! 

m  * 

'*-V 

A.  The  rifle  should  be  fired  diagonally  aoroas  the  left  aide  of  the  jeep, 
eo  that  all  adjustments  my  be  mde  while  standing  on  the  ground. 

B.  Any  oant  in  the  system  should  be  minimised  by  "digging  in"  the  wheels 
of  the  jeep. 

C.  The  M90C  sight  and  the  tube  should  be  aligned  on  a  comaon  reference 
point  on  the  target.  A  bores ight  oaae,  and  cross  strings  over  the  mussle  should 
be  used.  The  eight  aust  be  cross -leveled  during  this  operation.  An  allowanee 
must  be  mde  for  notion  of  the  sight  when  tightening  the  looking  nuts. 

D.  The  quadrant  should  be  poeitioned  approximately  at  the  oenter  of  the 
flat  on  the  chamber.  This  position  should  be  marked,  and  the  quadrant  returned 

to  the  same  spot  eaoh  time  an  adjustment  is  made.  The  boresight  elevation  (eleva¬ 
tion  when  the  line  of  eight  through  the  bore  coincides  with  the  oenter  of  the 
target)  should  be  measured  and  reoorded.  Since  the  reticle  of  the  M90C  sight  Is 
not  graduated  for  the  ammunition  being  tested,  all  elevations  should  be  measured 
by  the  quadrant.  They  should  be  obtained  by  depressing  rather  than  elevating 
the  rifle. 

X.  The  firing  should  be  done  remotely  by  a  lanyard  so  attached  that  the 
rifle  is  not  moved  by  the  pull.  This  should  be  checked  by  "dry  firing"  several 
times  while  looking  through  the  sight. 

F.  The  velocity  coils  should  be  approximately  50  feet  and  100  feet,  respec¬ 
tively,  from  the  Bustle.  They  must  be  eo  positioned  that  they  do  sot  obscure  the 
target  through  the  sight.  Since  the  Til 9X12  projectile  opens  to  approximately  11 
inches  in  diameter,  it  must  pass  through  the  approximate  center  of  eaoh  coil.  The 
coil  positions  should  be  checked  by  sighting  through  the  tube,  and  will  probably 
have  to  be  changed  eaoh  time  the  deflection  or  elevation  is  changed.  For  this 
reason,  it  my  be  advisable,  for  the  1500  yard  teat,  to  fire  one  or  two  spotting 
rounds  without  taking  velocities. 

II.  Aligning  and  Firing  the  Rifle 

A.  Load  the  rifle  and  olose  the  breech. 

B.  Align  the  rifle  laterally  by  means  of  the  sight,  and  vertically  by  means 
of  the  quadrant.  Always  approach  the  lateral  reference  point  by  traversing  in  the 
same  direction,  and  obtain  the  elevation  by  depressing  the  rifle.  The  cross-level 
bubble  on  the  sight  must  be  o entered  during  this  operation.  The  alignment  should 
be  checked  carefully  before  leaving  the  rifle. 

C.  Attach  the  lanyard  and  fire  remotely. 

D.  By  means  of  the  B.  C.  eoope,  observe  the  projeotile  in  flight,  and  note 
the  location  of  impaot. 

E.  After  firing,  check  the  eight  for  alignment  with  the  bore.  If  misalign¬ 
ment  ocours,  and  the  deficiency  cannot  be  corrected,  replaoe  the  sight  or  sight 
mount  or  both.  Such  a  check  should  be  made  frequently  during  the  test. 

F.  If  necessary,  make  adjustments  to  relocate  the  center  of  impact  by  chang 
ing  the  elevation  or  using  a  different  vertical  reference  line  on  the  target. 
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G.  A  group  of  appropriately  15,  T184E13  round*  a  no -another  group  of  approx¬ 
imately  15,  T119E11  round*  *hould  b*  fired  at  a  1000  yard  target  on  the  earn*  day. 
Saoh  round  in  a  group  should  be  fired  at  the  earn*  eler&tion  and  eight  setting. 
Several  rounds  of  one  ammunition  type  will  probably  be  needed  as  spotting  rounds, 
which  should  not  be  included  in  the  group ,  but  whose  looation  of  impact  should 
be  measured.  Using  the  other  ammunition  type  for  initial  spotting,  fire  a  group 
of  aaoh  (totaT  remaining  rounds)  at  a  1500  yard  target.  Both  the  1500  yard  groupe 
should  be  fired  on  the  sane  day,  whioh  may  be  on  a  differant  day  from  the  one  of 
the  1000  yard  firing.  It  is  not  advisable  to  attempt  the  1500  yard  firing  if  the 
wind  velocity  is  over  10  aph  and  shifting.  A  steady  wind  nay  be  compensated  for. 

III.  Recording  of  Data  and  Observations 

A.  Record  the  bor Might  elevation,  superelevation,  and  lateral  deflection 
at  which  each  round  is  fired.  Suggested  superelevations  for  the  spotting  rounds 
are  as  follows  i  T1S4X13,  23  ails  for  1000  yards  and  41  mils  for  1500  yards  i 
T119E12,  25  mils  for  1000  yards  and  44  mils  for  1500  yards. 

B.  Record  the  average  wind  velocity  during  the  flight  of  each  projectile, 
muzzle  velocity  for  each,  and  average  temperature  during  the  firing  period. 

C.  Observe  the  projectile  in  flight  through  the  B.  C.  soopc,  and  note  any 
evidence  of  instability.  Examine  the  imprints  on  the  target  for  evidence  of  yaw, 
and  for  fin  opening  of  the  T119E12  projectile.  Measure  the  looation  of  eaeh  im¬ 
pact  in  euoh  a  way  that  it  may  be  related  to  the  aiming  point.  Eaoh  impact  should 
be  identified  In  the  order  of  firing.  It  is  suggested  that  measurements  be  made 
from  the  oenter  of  the  target,  rounds  above  and  to  the  right  indicated  as  positlvs, 
and  rounds  below  and  to  the  left  lndioated  as  negative. 

D.  The  range  from  the  muzzle  to  the  target  should  be  measured  to  the  elosest 
yard.  The  coil  distances  should  be  measured  to  the  closest  .01  ft.  (top  and  bottom 
distances  averaged)  and  a  temperature  correction  for  the  tape  recorded. 

IV.  General 

A.  The  ammunition  should  be  stored  without  shelter,  other  than  its  own 
packaging,  for  whatever  period  of  storage  is  required.  The  ammunition  lot  numbers, 
information  on  the  weather  conditions  to  which  it  has  been  subjected,  including 
the  range  of  temperature  and  relative  humidity  should  be  reported. 

B.  As  the  rounds  are  unpacked  and  fired,  the  general  condition  of  the  con¬ 
tainer  and  the  ammunition  should  be  noted  and  should  include  the  following i 


1.  Ease  of  removal  from  the  containers, 

2.  Condition  of  the  moisture  seal,  and  the  positioning  ring  of  the 
T184H3  round. 

3o  Ease  with  which  the  round  is  chambered,  and  the  case  extracted  after 
firing.  (Frequent  light  oiling  of  the  breech  will  improve  its  functioning) 

4.  Condition  of  the  cartridge  case  and  primer  after  firing. 


C.  Should  an  erratic  round  be  encountered  during  the  test,  every  effort 
should  be  wide  to  determine  the  cause,  such  as  checking  with  the  gunner  for  the 
possibility  that  the  gun  was  not  aligned  properly,  and  examination  of  the  area 
around  the  nuzzle  for  evidence  of  projectile  break-up. 
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D*  The  rifl«  should  be  observed  far  wvidenae  of  af  teh-b  urn ing  at  the  muzzle 
or  breech,  and  accumulation  of  unburned  propellant  in  the  chamber. 

S.  In  the  event  of  a  harg-fire  or  an  obviously  poor  ignition,  the  sequence 
of  events  should  be  recorded  as  detailed  as  possible,  i.e.,  the  approximate  time 
from  the  strike  of  the  firing  pin  until  the  explosion,  or  the  time  of  burning,  the 
sound  and  the  quantity,  and  color  of  smoke,  should  the  propellant  fail  to  explode. 

F.  In  the  event  of  a  miss-fire  the  breeoh  should  be  opened  after  a  Halting 
period  of  3  to  5  seconds .  In  attempt  to  fully  dose  the  breeoh  after  the  trigger 
has  bean  pulled  may  result  in  the  rifle  firing  unexpectedly.  The  primer  should 
be  inspected  to  determine  if  it  is  too  deeply  see  ted  in  the  oase,  and  the  rifle 
function  fired.  At  least  two  nor#  attempts  to  fire  the  round  should  be  made. 
Miss-fires  are  quite  frequently  the  fault  of  the  weapon,  and  replacing  the  firing 
pin,  or  firing  pin  spring  might  eliminate  the  difficulty. 

Q.  Care  should  be  taken  that  the  proper  ammunition  is  used.  The  rounds  for 
the  106soc  rifle  look  almost  exactly  the  same  as  the  rounds  for  the  105ma  rifle, 
and  they  could  be  fired  from  the  105mm  rifle. 

H.  The  accuracy  of  thw  groups  should  be  expressed  in  terns  of  probable 
error  in  mils. 

I.  The  general  observations  should  include  all  aspects  of  the  test  and 
should  be  very  detailed.  These  observations  should  be  stated  in  the  record  even 
though  many  of  them  may  appear  to  be  of  inconsequential  importance. 

J.  Appropriate  still  and  motion  pictures  will  be  taken  of  all  phaseB  of 
the  test.  Special  attention  will  be  given  to  all  failures  and  unusual  ocourrenoas 
during  the  teat. 

K.  An  Emranal  Chart  will  ba  completed  at  tha  and  of  the  test  and  included 
in  the  formal  raport. 

,»nd  JtaHliagfiOgflalzafl » 

Weapon,  Mount,  Sight,  and  Quadrant,  mentioned  under  description  of  materiel, 
with  spare  sight  and  sight  mount. 

Plywood  accuracy  targets,  20  ft.  square,  marked  off  in  three  feet  squares 
with  lines  that  will  be  visible  from  the  firing  oosltlon,  with  timbers  for  bracing. 

Thirty  inch,  velocity  coils,  with  coil  stands,  wirs  and  counter  chronograph. 

Anewometer,  Thermometer,  B.  C.  Soope 

Spare  parts  for  weapon  such  as  sears,  woodruff  keys,  firing  pins,  and  firing 
pin  springs. 

Well  equipped  took  box,  plus  lanyard,  boresight  case,  and  squirt  can  of 
winter  lubricating  oil. 

Ammunition  Required i 

40  ea..  Cartridge,  HEAT,  Inert  Projectile,  T184E13,  105mm  Rifle,  M27,  Counter 

bored. 

40  ea.,  Cartridge,  HEAT,  Inert  Projectile,  T119E12,  105mm  Rifle,  M27,  Counter 


bored 


. u 
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Final  Report  Distribution!  Copies 

Chief  of  Ordnanoe 
Washington  25,  D.  C. 

Attn  i  OBDTB  1 

GBBTA  1 

CRDIR  1 

CFDTS  1 

Ordnance  Ammunition  Center 
Joliet ,  Illinois 

Attn i  CFDLT-I-A  1 


Frankf ord  Arsenal 
Philadelphia,  Pennsylvania 
Attn  i  CRDBA-RK 

Pic* tinny  Arsenal 
Diver,  Mew  Jersey 
Attn  i  GRDBB-TE3 

Cline  tic  Test  Division 
Aberdeen  Proving  Ground,  Maryland 

Technical  Information  Branch 
Aberdeen  Proving  Ground,  Maryland 

Ordnance  Climatic  Test  Detachment 
Tuna  Test  Station,  Tuna,  Arisons 

Southwest  Research  Institute 
8500  Culebra  Road 
San  Antonio  6,  Texas 

First  Arotlo  Teat  Detachment 
Fort  Churchill,  Manitoba,  Canada 

Armed  Services  Technical  Information  Agency 

Document  Service  Center 

Dayton,  Ohio 

Thrut  T.I.B. ,  APG,  Md. 

Liaison  Officer 

Aberdeen  Proving  Ground,  Maryland 
Attn »  Army  Field  Forces 
J  rut  T.I.B  , ,  APG,  Md. 
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Firing  Record  No.  PS5424 

Progress  reports  of  Firestone  Tire  and  Rubber  Company  on  Battalion  Anti-Tank  Project 
Ordnance  Department  Project  Noe  TA 1-1 540  (Ammunition),  TS4-4020  (Weapon  and 
Accessories ) . 

Frankford  Arsenal  Peport,  Status  Reports  on  Battalion  Anti-Tank  Weapon  and  Ammunition 
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APPENDIX  C 


FIRING  RECORD  NO.  P  58702 


CLIMATIC  TEST  DIVISION 
ABERDEEN  PROVING  GROUND,  MARYLAND 
FIRING  RECORD 


OBJECT  OF  TEST i  To  oompare  the  aoouraoy 

and  Ignition  characteris¬ 
tic*  of  the  Cartridge, 
HEAT,  T119E12  and  the 
Cartridge,  HEAT,  T184E13 
under  winter  arotio  con¬ 
dition*  at  Fort  Churchill, 
Manitoba,  Canada 

DEVELOPMENT i  ORDTA 

PROJECT  NO:  TB6-1401,  TA1-1536 

RELATED  FIRI NG  RECORDS  «  NONE 


DATE  OF  TEST*  13-22  February  1954 
FIRING  RECORD  NO.  P  68702 
SHEET  1  OF 

AUTHORITY*  Letter  dated  25  Augu*t 
1963  ,  00  400.112/2  772,  APG  400.112/ 
1496 

WORK  ORDER  NO.  962-40-02-5 


TEST  AMMUNITION 

CARTRIDGE,  HEAT,  Inert,  T184E13  for  106mm  Rifle,  M27,  Lot 
No.  PA-E-14056  oompoeed  of  the  following  component* » 

CASE,  Cartridge,  T48E2,  Lot  No.  FA-E-1274 

PRIMER,  Perouaeion,  T82,  Lot  No.  PA-E-14042 

FUZE,  Dummy,  T208E7 

PROPELLANT,  M10,  MP,  .031  Web,  Charge  Weight,  7.9  pound* 

Lot  No.  PA-E-6101 

IGNITION  CARTRIDGE,  (M50)  T187,  Boom,  Lot  No.  PA-E-12667 

IGNITION  CARTRIDGE,  (M49)  T186,  Tail,  Lot  No.  PA-E-13126 

CARTRIDGE  ASSEMBLY,  106mm,  T184E13,  Lot  No.  FA-E-1606 
Shell  inert  loaded  with  70$  PCE,  10$  Celite,  and 
20$  Iron  Oxide 

NITROCELLULOSE  Liner 

CARTRIDGE,  HEAT,  Inert,  M343  (T119E12)  with  Fuxe,  Dummy,  T208E7 
for  106mm  Rifle,  M27,  Lot  No.  PA-E-14178  composed  of  the  following 
oomponents  » 

CASE,  Cartridge,  T53E2,  106mm,  Lot  No.  F4  lot  42 
PRIMER,  Percussion,  M57,  Lot  No.  LS-13-14 
LINER  ASSEMBLY,  T4E1 

% 


FIN  ASSEMBLY,  T14 


FIRING  RECORD  NO: 
SHEET  2  OP 


SHELL,  106mm, T119E12,  Inert  loaded  to  17.62  lbs .  Lot  No.  5 
FTOE,  Dummy,  T208E7 

PR0FEL1ANT,  M10,  .031  web,  oharge  weight  7  lbs.  12  ounoes. 

Lot  No.  PA-E-6101 

MATERIEL 

106MM,  M27,  Counterbored ,  Reooilless  Rifle,  No.  80  mounted  on 
Truolc,  l/4  Ton,  M38 

MOUNT,  Rifle,  106mm,  M76,  No.  46 

TELESCOPE,  M90D ,  No.  5670 
MOUNT,  Telescope,  M3A1E1,  No.  2 

FACILITIES 

Battery  commander's  tele^oope 
Two  Slcysoreens 
Counter  Chronograph 
M6  Generator 


P  68702 
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FIRING  RECORD  NO*  P  68702 
SHEET  3  Of 
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ROUND  BY  ROUND  DATA 


ACCURACY  TEST,  T119E12,  1008  YaRD  RANGE 


WIND  VELOCITY* 

10  MPH 

DATE* 

13  February  1964 

WIND  DIRECTION 

s  W 

FIRING 

POSITION*  D 

TEMPERATURE  * 

-26°r 

DIRECTION  OF  FIRE*  310°F 

BORESIGHT  ELEVATION*  3  MIL8 

TEST 

TUBE 

TIME 

IMPACT 

COORDINATES 

FIN 

TOTAL 

REMARKS 

SAMPLE 

ROUND 

OP 

UI  FT. 

VERT  FT. 

SPREAD 

ELEVATION 

NO  . 

NO. 

FIRING 

INS  . 

MILS 

c/k 

237 

8.2 

2.3 

lofc 

26 

it 

c/k 

238 

Low 

26 

c/k 

239 

3.8 

1.0 

io£ 

28 

c/k 

240 

1526 

Low 

28 

l 

241 

6.26 

6.06 

10-6/8 

SO 

2 

242 

3.6 

3.66 

30 

3 

243 

2.1 

3.76 

10-3/8 

30 

4 

244 

5.76 

6.96 

10-6/8 

30 

6 

246 

5.00 

3.8 

SO 

6 

246 

4.1 

6.36 

iok 

30 

7 

247 

6.36 

3.9 

30 

Impaot  revealed  md  yawing 

8 

248 

6.7 

6.3 

10-3/8 

30 

9 

249 

6.2 

4.0 

10-3/4 

30 

10 

260 

4.9 

2.86 

10-7/B 

30 

Impaot  revealed  rnd  yawing 

11 

261 

6.1 

7.5 

10-5/8 

30 

12 

262 

4  .9 

5.2 

10-5/8 

30 

13 

263 

4.15 

2  .06 

10-6/8 

30 

14 

254 

4.3 

3.6 

30 

16 

266 

4  .  00 

3.8 

30 

16 

266 

1600 

4.6 

3  .4 

30 

REMARKS 

1.  All  impaot  measurements  made  from  left  and  bottom  edges  of  12'  X  12’  target. 

2.  All  velocities  were  lost  because  of  a  malfunction  of  the  slcysoreens . 

3.  Gun  was  bores! ghted  on  left  top  oorner  of  target. 


FIRING  RECORD  NO:  P  68702 
SHEET  4  OF 


ACCURACY  TEST,  T184E13  -1000  YARD  RANGE 


WIND 

VELOCITY 

6  MPH 

DATE  t  14  February  1964 

WIND 

DIRECTION:  NW 

FIRING  POSITION:  D 

TEMPERATURE : 

-19°F 

DIRECTION 

OF  FIHKt  310° 

BORESI GHT 

ELEVATION:  3  MILS 

TEST 

TUBE 

TIME 

IMPACT 

COORDI 

-  MUZZLE 

MUZZLE  AFTER 

POSITION-  LINER  REMARKS 

SAMPLE  ROUND 

OF 

LAT 

NATE 

VELOCITY 

BURNING  LOTH 

I NO  RING  CONDI - 

NO 

NO 

FIRING 

INS 

VERT  INS  FPS 

FEET 

CONDITION  TION 

c/r 

267 

1436 

39 

66.6 

1641 

1 

C 

C 

c/k 

258 

38 

82 

1621 

1 

C 

1 

269 

34 

66 

152  7 

1 

s 

C 

2 

260 

30 

60 

1627 

1 

3 

261 

64 

46 

1628 

2 

c 

4 

262 

28.6 

7.6 

1613 

1 

C 

5 

263 

32.6 

36 

1638 

1 

c 

p 

6 

264 

33 

38 

1499 

1 

c 

7 

266 

2 

76 

1516 

i 

Target  Fell 

8 

266 

21 

66 

1611 

i 

P 

9 

267 

46.6 

16 

1616 

c 

10 

268 

40.6 

0 

1497 

i 

11 

269 

28 

69 

1617 

i 

12 

270 

79 

49.6 

1622 

i 

C 

13 

271 

64 

43.6 

1615 

i 

s 

14 

272 

66 

49 

15C1 

i 

16 

273 

30 

51 

1629 

i 

c 

P 

16 

2  74 

107 

71 

1628 

i 

17 

276 

63 

39 

1612 

2 

c 

c 

18 

276 

1600 

27 

66.5 

1631 

1 

C 

REMARKS 


1.  The  total  elevation  of  the  tube  throughout  the  teet  was  28  mils. 

2  .  On  test  sample  round  number  7,  the  left  target  upright  was  hit  causing  the 
target  to  fall.  The  target  was  re-ereoted  and  the  test  continued. 

3.  The  "C"  under  positioning  ring  condition  and  liner  condition  indicates  that 
the  particular  liner  or  ring  was  craoked .  The  "Sn  under  positioning  ring  condition 
indicates  a  shattered  ring  and  the  "P"  under  liner  condition  indicates  a  peeling  liner 
which  was  exposing  the  case  perforations. 

4.  All  impact  measurements  were  made  from  the  bottom  and  left  side  of  the  target. 
The  gun  was  boresighted  on  the  left  top  corner  of  the  12’  X  12'  target. 


*  \ 


l 


I. 


FIRINO  RECORD  No:  P  68702 
SHEET  6  OF 


ACC.'iRACY  TEST,  T164F.13,  1608  YARD  RANGE 


WIND 

VELOCITY:  CALM 

DATE :  17  February  1964 

WIND 

DIRECTION:  - 

FIRING  POSITION: 

D 

TEMPERATURE: 

-10° 

F 

DIRECTION 

OF  FIRE: 

310° 

BORESI  OHT 

ELEVATION:  1.6  MILS 

TEST 

TUBE 

TIME 

IMPACT 

COORDI - 

MUZZLE  AF¬ 

POSITION-  LINER 

MUZZLE 

TOTAL 

SAMPLE  ROUND 

OP 

LAT  FT 

NATES 

TER  BURN¬ 

INO  RINQ  CONDI - 

VELOCITY 

ELEVATION 

NO. 

NO 

FIRING 

VERT  FT 

ING  LOTH  FT 

CONDITION  TION 

FPS 

MILS 

C/k 

277 

1610 

Left 

Low 

1 

1609 

46 

c/r 

278 

Left 

1 

C 

1640 

48 

C/R 

279 

Left 

1633 

48 

c/r 

280 

Left 

Low 

i 

c 

C 

1630 

48 

C/R 

281 

Miss 

i 

1621 

47 

1 

282 

10.9 

7.3 

s 

1636 

48 

2 

283 

12  .4 

4  .4 

i 

C 

1626 

48 

3 

284 

14.7 

6.1 

2 

p 

1626 

48 

4 

286 

7.9 

13.66 

1 

c 

1617 

48 

& 

286 

10.4 

10.4 

1 

c 

c 

1626 

48 

6 

287 

5.9 

9 

1 

1623 

48 

7 

288 

10.1 

11.3 

1 

s 

c 

1622 

48 

8 

289 

6.1 

14.66 

1 

1614 

48 

9 

290 

Low 

2 

c 

1497 

48 

10 

291 

6.9 

16.9 

1 

1610 

48 

11 

292 

6.76 

13.66 

1 

c 

1611 

48 

12 

293 

6.3 

11.6 

1 

c 

1616 

48 

13 

294 

9.6 

14.45 

1 

c 

1609 

48 

14 

296 

8.4 

14.6 

1 

1612 

48 

16 

296 

1646 

11.7 

16.2 

1 

c 

1600 

48 

REMARKS 

1.  The  "C"  under  liner  condition  and  positioning  ring  oondition  lndi oates 
that  the  partioular  liner  or  ring  was  oraolced.  The  "S"  under  positioning  ring 
oondition  indicates  a  shattered  ring  and  the  "P"  under  liner  oondition  indi oates 
a  peeling  liner  whioh  was  exposing  the  case  perforations. 

2.  All  Impact  measurements  were  made  from  the  top  and  left  of  the  18  foot 
high  by  20  foot  wide  cloth  target. 


3.  The  gun  was  boresighted  at  the  top  left  corner  of  the  target 


FIRING  RECORD  NO  i  P  68702 
SHEET  6  OF 


()r  >  - 

ACCURACY  TEST,  T119E12,  1608  YARD  RANGE 

WIND  VELOCITY  i  8  MPH 
WIND  DIRECTION!  SW 
TEMPERATURE  i  -12°F 


DATE i  22  February  1964 
FIRING  POSITION*  D 
DIMCTION  OF  FIRE  *  310° 

BOffiSI  OHT  ELEVATION*  1.6  MILS 


TEST  TUBE  TIME  IMPACT  COORDI -  MUZZLE  TOTAL  REMARKS 

SAMPLE  ROUND  OF  LAT  FT  NATES  VELOCITY  ELEVATION 


NO 

NO 

FIRING 

C/R 

297 

c/k 

298 

c/k 

299 

1050 

c/k 

300 

l 

301 

4.2 

2 

302 

5.4 

3 

303 

3.6 

4 

304 

6.9 

6 

305 

9.3 

6 

306 

0 

7 

307 

5.8 

8 

308 

9 

309 

1416 

2.1 

10 

310 

3.9 

11 

311 

12 

312 

13 

313 

14 

314 

15 

316 

16 

316 

1430 

VERT 

FT  FPS 

MILS 

1546 

48 

1653 

48 

1646 

60 

1530 

62 

6.0 

1667 

62 

2.3 

1640 

62 

1.3 

1638 

62 

1 .6 

1668 

62 

13.6 

1534 

62 

8.4 

1662 

62 

3.6 

1536 

62 

High 

1617 

62 

3.8 

1564 

52 

2  .0 

1576 

62 

nigh 

1554 

52 

High 

1541 

52 

nigh 

1568 

52 

High 

1663 

62 

High 

1648 

52 

High 

1533 

62 

REMARKS 

Missad  target 
Missed  target 
Missed  target 
Missed  target 


Hit  upright,  target  fell 


1.  All  impaot  measurements  were  made  from  the  left  and  top  of  the  18  foot 
high  by  20  foot  wide  oloth  target. 


2.  Teat  sample  round  six  hit  one  of  the  target  supports  causing  the  target 
to  fall. 


FIRING  RECORD  NO:  P  68702 
SHEET  7  OF 


i  i 

“  • '  .  <  i 

SUMMARY 

T119E12  T119E12  T184E13  T184E13 

1008  Yd  Range  1608  Yd  Range  1008  Yd  Range  1608  Yd  Rang* 


Number  of  rounds  fired  in 
aocuraoy  pattern  not  includ¬ 
ing  conditioning  rounds 

16 

16 

18 

15 

Number  of  rounds  whioh  missed 
target  in  aoouraoy  pattern  not 
including  conditioning  rounds 

0 

7 

0 

1 

Probable  Error 

Vertical  (MILS) 

.333 

.466 

.387 

.673 

Lateral  (MILS) 

.267 

.306 

.463 

.401 

Average  Velooity  (FPS) 

- 

1648 

1619 

1616 

Maximum  velooity  dispersion 

between  rounds  (FPS) 

- 

37 

41 

39 

APPROVED  BY: 


A.  B.  DUKE 
LT  COL,  ORD  CORPS 
Chief,  Climatlo  Test  Division 
Development  A  Proof  Services 
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CONFIDENTIAL 


APPENDIX  D 

DATA  REDUCTION  ANALYSIS 


CONFIDENTIAL 


HMaisel/ mkh/2 1134 


SUBJECT: 


Cold  Weather  Accuracy  Comparison  of  Firings  of  the 
T184  Type  and  T119  Type  Projectiles 


1.  At  the  request  of  Mr.  5nglehardt  of  the  Southwest  Institute, 
the  Analytical  Section  has  made  an  analysis  of  the  cold  weather 
accuracy  firings  described  in  firing  records  P-58702  and  P-58703. 
These  firings  were  conducted  at  Fort  Churchill,  Canada,  during  the 
period  13-24  Fab  54.  The  results  obtained  are  summarized  in  Table  I. 


2.  These  results  do  not  conclusively  establish  which  projectile 
is  more  accurate  because  too  few  rounds  were  fired  and  because  of  the 
loss  of  information  due  to  technical  difficulties  encountered  during 
these  firings  (See  footnotes  to  Table  I  for  a  description  of  these 
difficulties).  The  accuracy  results  do  suggest  the  possible  superi¬ 
ority  of  the  T119  type  projectile;  but  this  conclusion  cannot  be 
accepted  unless  it  is  verified  by  further  firings.  It  should  be  noted 
that  the  misses  occurring  at  the  1500  yard  range  with  the  T184312  and 
the  T119312  projectiles  were  ascribed  to  adverse  test  conditions 
rather  than  poor  accuracy  of  the  projectiles. 


3.  A  numbar  of  the  T184  rounds  fired  for  accuracy  had  cracked  or 
shattered  positioning  rings.  Probable  errors  were  calculated  includ¬ 
ing  only  those  T184  rounds  having  damaged  positioning  rings  and  also 
only  for  those  T184  rounds  with  undamaged  rings.  It  was  found  that 
the  T184  313  rounds  having  damaged  rings  gave  better  accuracy  than 
those  rounds  with  undamaged  rings.  No  conclusion  regarding  the  effect 
of  damaged  rings  on  accuracy  firings  with  the  106mm  Rifle  can  be  made 
since  only  four  T184 512  rounds  fired  at  the  1008  yard  range  and  one 
T184  312  round  fir9d  at  the  1508  yard  range  had  damaged  positioning 
rings.  However,  the  results  with  the  T184 313  rounds  are  sufficient 
to  indicate  that  if  the  T184  typ9  projectile  does  have  poorer  accuracy 
than  the  T119  type,  this  difference  might  hot  be  related  to  the  condi¬ 
tion  of  the  positioning  rings. 


4.  Combined  effects,  such  as  that  of  rifle  and  projectile  or  date 
of  firing  and  projectile,  could  not  be  determined  because  of  the  small 
number  of  rounds  fired  per  target  and  the  variation  from  target  to 
target  in  the  size  of  the  accuracy  group. 
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Farcical 


Ut»rt)  V 


VERT  I  CAL  TARGET  ACCURACY  OF  CARTRIDGES  h£AT  TL10E1’  &  TJa<lE!:? 
FlREO  l*<  THE  I05MM  R I  EL f  M27.'  N6  80 


Range.  '908  v«|s. 

Date  of  firing  22;feb  54 


Vatcicil  F.fc.;  Jb  |  ui,l* 
lateral  I'jt*.  |  .‘V-  tnjl* 


0  2  A  6  8  10  12  14  In  2ti 

Probable  error*  tere  caeputeJ  oaiittioii  eaten  rci rid *  that  unfeaed 
the  target  (see  attached  Table  l,  footnote  f  ) 

THESE.  RfH jilDf.  HAEi  E2EMACED  E'OSITIONLNH  PINGS 


l»»|?  lei  «i»i*  \ 


Tar l le* 1 


that  mt»*ed  the.tarpet 
A*aE  Sect,  AAA  Dir,  t)< 
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WINTER  TEST  1953-54,  FORT  CBTORCHILL.  MANITOBA.  CANADA 
Project  No.  TB5-1401/143.  Winter  Test,  1953-5^.  r  Coopering 
T119B12  and  T1SVE13.  A  comparison  of  arctic  and  convention* 
while  using  tho  firing  handle  of  the  105aa  Recoilleaa  lifie. 
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This  document  is  the  property  of  the  United  States  Government.  It  is  furnished  for  the  du¬ 
ration  of  the  contract  and  shall  be  returned  when  no  longer  required,  or  upon  recall  by  ASTIA 
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Document  Service  Center,  Knott  Building,  Dayton  2,  Ohio. 


NOTICE:  WHEN  GOVERNMENT  OR  OTHER  DRAWINGS.  SPECIFICATIONS  OR  OTHER  DATA 
ARE  USED  FOR  ANY  PURPOSE  OTHER  THAN  IN  CONNECTION  WITH  A  DEFINITELY  RELATED 
GOVERNMENT  PROCUREMENT  OPERATION,  THE  U.  S.  GOVERNMENT  THEREBY  INCURS 
NO  RESPONSIBILITY,  NOR  ANY  OBLIGATION  WHATSOEVER;  AND  THE  FACT  THAT  THE 
GOVERNMENT  MAY  HAVE  FORMULATED,  FURNISHED,  OR  IN  ANY  WAY  SUPPLIED  THE 
SAID  DRAWINGS,  SPECIFICATIONS,  OR  OTHER  DATA  IS  NOT  TO  BE  REGARDED  BY 
IMPLICATION  OR  OTHERWISE  AS  IN  ANY  MANNER  LICENSING  THE  HOLDER  OR  ANY  OTHER 
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